is derived from Eq.(6) as follows.
Eq. (7) But, in the case of the rectangularinput response of the MRACS with the openloop plant, the MRACS became unstable for the initial value greater than 0.031. The power spectrum of up in Fig. 4 (a) at F(0)=0.03I contains higher frequency components [ Fig.4(b) ]. As the magnitudes of power spectrum of u were smaller at higher frequencies, the MRACS was stable at a larger initial value of adaptation matrix,F(O). This may be caused by the fact that the plant is nonlinear and u is not sufficiently rich. both T1 and T-1, We can see a little difference in the power spectra shown in Fig.8(b) and (d).
When the frequency changed from 0.5 to 0.1 [Hz], the power spectrum of ucontained the fundamental component 0.p1 [Hz] and some higher frequency components around 0.8 [Hz] . And, in Fig. 8 (a) In the experiment, the piston followed up almost exactly the output of the reference model when the response speed of the model was slower than that of the MRACS. But, when the response speed of the model became faster (Fig. 9 ), there remained a large error at the switching instants and so the spikes of the control input u increased almost in proportion to time. In the results, the control input saturated and sometimes the system became unstable.
In order to avoid such an instability, a limiter of the control input u was introduced. 
